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SECTION A 
Answer FOUR (4) of the FIVE (5) questions below 
Suggested time 40 minutes 


QUESTION 1 
10 marks (10 MINUTES) 


List the four microevolutionary processes, and describe the influence of effective population 
size (Ne) on genetic drift. 


QUESTION 2 
10 marks (10 MINUTES) 


Briefly explain why many tropical fish change their sex as they grow. 


QUESTION 3 
10 marks (10 MINUTES) 


Describe the Principal of Allocation, and how it applies to the seed size/number tradeoff in a 
perennial plant. 


QUESTION 4 
10 marks (10 MINUTES) 


Explain how the evolution of prezygotic reproductive isolation occurs in speciation by 
reinforcement. 


QUESTION 5 
10 marks (10 MINUTES) 


Describe a manipulative experiment to test the Good Genes Hypothesis in crickets, in 
comparison with the Sexy Sons Hypothesis. Explain whether male or female offspring should 
be examined. 
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SECTION B 
Answer TWO (2) of the THREE (3) questions below 
Suggested time 30 minutes 


QUESTION 6 
15 marks (15 MINUTES) 


Explain why the evolution of sex is a mystery that has captivated biologists since Darwin, and 
compare at least two possible explanations. 


QUESTION 7 
15 marks (15 MINUTES) 


A sample of 100 individuals from a population that is dimorphic at the A locus has genotype 
counts as follows. 

AA: 35 

Aa: 26 

aa: 39 


a) What are the allele frequencies in the population? 


b) What are the expected genotype frequencies, if the population were at Hardy- 
Weinberg equilibrium? 


c) Is the proportion of heterozygotes lower or higher than expected at Hardy-Weinberg 
equilibrium? What deviations from the assumptions of the model would best explain 
the observed difference? 


QUESTION 8 
15 marks (15 MINUTES) 


When an annual plant colonises a volcanic island, speciation could be initiated. 


a) What type of speciation would be occurring (allopatric, parapatric or sympatric)? 
Explain your answer. 


b) What types of reproductive traits would favour the population’s establishment? 


c) Asimilar species is already established on the island, growing on both sandy and 
loamy soil. Both species flower in mid-summer. Describe two ways in which the 
species’ traits might evolve, such that stable coexistence may occur. 
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SECTION C 
Answer all THREE (3) questions 
Suggested time 30 minutes 


QUESTION 9 
8 marks (8 MINUTES) 


Answer all EIGHT (8) parts of this question: 
e In your answer booklet provide the question letter and the answer letter. 


e Use anew line for each answer, e.g. 9=B 
e |llegible or unclear answers will be counted as wrong. 
(a) Most species of the tree of life are: 


a. Extant 
b. Extinct 


(ob) A tree diagram depicting only branching relationships among taxa is a: 


a. Cladogram 
b. Chronogram 


(c) The proposition that large differences in phenotypic characters have evolved through 
many slightly different intermediate states is: 


a. Gradualism 
b. Punctuated equilibrium 


(d) Reciprocal monophyly is same as: 


a. A synapomorphy 
b. Asister group relationship 


(e) A taxon is: 


a. Anamed taxonomic unit 
b. A group of species 


(f) Parsimony and maximum likelihood are two approaches to: 


a. Bayesian analysis 
b. Phylogenetic analysis 


(g) The persistence of a polymorphism through a speciation event, so that fixation occurs 
only in the descendant species, or in their descendants after subsequent speciation, 
is called 


a. Incomplete lineage sorting 
b. Horizontal transmission 


(h) The possession by two or more species of a similar or identical character state that 
has not been derived by both species from their common ancestor is: 


a. Homology 
b. Homoplasy 
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QUESTION 10 
12 marks (12 MINUTES) 


Use the following figure to answer QUESTION 10 below 


61 | 100 P exiguus 


65 P macrocauion 
57 P spathulatus 


£3 Tevasporarqate 53 78 89 
CD Baaporanqate 100 80 P brometioides 
100 Sid P vellozioides 
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too [ 93 Psuperbus |**™ 
wu 94 P mollis 
Combined analyses or — Panguens 


Figure 6 — Majority rule consensus tree (50%) of the Bayesian analysis of the combined #mL-F and [TS data. Numbers 
above lines are Bayesian posterior probability and numbers below lines are bootstrap support values. Arrowheads indicate 
clades collapsed in the strict consensus tree of the maximum parsimony analyses of the combined analyses (#rnmL-F/ITS, 
4,128 MPTs, 2,949 steps, Cl = 0.5894, RI = 0.8452). The generic classification indicated to the right is based on Ruhland 
(1903) and complemented by current data from Andrade et a/. (2010, 2011), Giulietti et al. (2009), and Parra et al. (2010). 


Source for figure: Giulietti, Ana M., Andrade, Maria José G., Scatena, Vera L., Trové, Marcelo, Coan, Alessandra l., 
Sano, Paulo T., Santos, Francisco A.R., Borges, Ricardo L.B., & van den Berg, Cassio. (2012). Molecular phylogeny, 
morphology and_ their implications for the taxonomy' of _ Eriocaulaceae. Rodriguésia, 63(1), 001- 
019. httos://dx.doi.org/10.1590/S2175-78602012000100001 
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QUESTION 10 (continued) 

The phylogenetic tree above represents members of the plant genera Syngonanthus, 
Comanthera, Tondonanthus, Leiothrix, Tonina, Lachnocaulon, Paepalanthus and 
Actinocephalus (Eriocaulaceae). On the right, floral characteristics, as identified in the legend, 
are given for each genus. Based on the phylogenetic tree above and associated information, 
answer the following FOUR (4) parts of this question: 


a) Is the bootstrap support for Lejothrix (see the clade marked by a white L on a the 


black circle) weak/moderate/strong/very strong? 


~~ 


b) Is the genus Paepalanthus monophyletic? Explain your answer in one sentence. 


c) In one sentence describe the phylogenetic position of Tonina fluviatilis, relative to 
Lachnocaulon anceps? 


= 


Does this tree support the recircumscription of Actinocephalus to include 
Paepalanthus glareosus? Why? Why not? 


QUESTION 11 
10 marks (10 MINUTES) 


Answer ONE (1) of the following TWO (2) parts, briefly and clearly: 


a) Discuss how you would test hypotheses of dispersal and vicariance in Araucariaceae 
pines. The family is of Gondwanan origin and currently consists of 41 species, 
distributed over New Caledonia, Australia, New Zealand, South America and South 
East Asia. 


b) Explain the relationship between island size, distance from the mainland, and 
biodiversity. 
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SECTION D 
Answer ALL TWO (2) questions 
Use a separate answer booklet for this section 
Suggested time 20 minutes 


QUESTION 12 

10 marks (10 minutes) 

Based on the lectures and the examples you have written about for your essay, give an 
example of (i) Batesian mimicry, and an example of (ii) Aggressive mimicry. Briefly describe 
how the mimicry is achieved in the respective systems and the benefit(s) it conveys for the 
mimic. 


QUESTION 13 

10 marks (10 minutes) 

Cooperation is common among microbes, but this has also led to the evolution of “cheats” 
that exploit “public good”-type resources without contributing to it. Describe two examples of 
such “public good” that are produced by microbes and the mechanisms used by such 
microbes to offset or prevent exploitation by “cheats”. 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so will result in 
the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 


